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(54) BLOCK DISTORTION ELIMINATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a block 
distortion eliminating method and a block distortion 
eliminating device that can be effective even to an image 
that is magnified/ reduced and includes many high 
frequency_c_omp.onents 

SOLUTION: The block distortion eliminating device is 
provided with an adjacent difference accumulation 
section 101, an accumulated value discrimination 102, 
and a MAX value discrimination 103 and applies block 
border discrimination to an input signal, switches a 
selector 106 depending on the result of discrimination, 
and applies low pass filtering to a block border by a low 
pass filter LPF 105. 
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mmmommi 

TV 

mtm&m&mtt&Lfrz>o>n- 1 asms***-© 

ffiftB ^ □ ? * 5£#R fc J; o T ^ □ ^ **fc -5 
***M+*3fP**«JWB£#R±:. *«xfc. 

c t & « a £ -r s ^ p *v ^ i^i^sec 

n^it z titzmmm^M l r . ^p^^bbo>j»isi**ij 
5£u -€-a>a**i»*-r^^p^^s^i»*iSKicfi^ 

< <t ti 2 m n £ fifELU^t-^-ic^ ^ 

««*ffl*s«**#ai«#R£. 
mER»*#aw*K* n - 1 fl9mcMii«^tL^ 

x win jm- « x« juicer t , 
««i=^p^^«»a>*jiS:*ij3t-r*^p ^^a»«5£ 

bJ f B ^ p ^ ^ « J^j 5g^R l= «fcoT?P:^9Jftfft§ 

*£*W+*:7P**ttJMtafe#R** 
- <t £ £ "T £ -J P *y ^ S^R£KK. 

[s*« 3 ] 2 icE«-r 3 ^ p *y o 

IWB^n*2«JMI**Rtt* l»EXWnJMS**<n - 

- <t ^ t ■* 6 □ v V l^^£SSo 

[is^ii4] is*Ji2(ciHm^-^,^p ^a*rt*** 

«te ^ p v *? s^sic «tot^p^ * 

±E3 r P^«JHfcS*RH\ ±EnflKDiUS§(c*tL? 



^l. ^(Dfts^K^-rs^p^^s^^isaicfeLx 

fit ^ $r * -r * m»m#mm^BL t.. 
»ER«»#*«*Rj&*&<j>n - i fi;n«e*^c«* 

WE«»*»3J*^S^e,<D n - 1 flXJMSXfr 6 2# 

m=*#fc«*«ai*-£2*B««ffl*R£ % 

WE W»*#»«a>**M £ WE 2 # mc* # fctt <k (© 

jt(=sr5i\-c. JtEnflo>ij*««rt(c^p^^a*a> 

*«t*fl3e"<-*^P^^*J|lfl3£^Si: % 

WE ^ P ^ ^ « JMaj^RIc J:ot^P7^ ssisw & «s 

fc. 

c t * (Hi: t i ? p v^i^RSM. 

iffi^n mERttS^aWtOSA: 
«<D J 7 L -^K»|g*i:l9E2#a(=*#3&:«<D^— 

**L^n»»^*2«ir*«#(DU^;U(D*<Dl6» 
Bf=*#&tt*aai-r*2*Bffladi*H[t. 

ttEW«tt»llcUttlROSAtt^:lirE2*g(=^«ftfl[ 

t(Dit(C^O*LNT. JlEnffl<7>IB*Ti«l*llC^P 



(3) 



ftm 2002-344968 



c t * tt{R£ ?p * * l^^glo 

[if *a 9 ] mwn st?.mv>?uvo s^i»£ski= 

Ja*0>ESt<D»«* tof-^^ffl i*r *rE 2 § g 

«E?p***JMHE*«I*. ±E2o©f-^«» 
(icDJticSo^r. «jffinfia>iij*ffi«i*3ic^p^^3» 

d <h * »« A: -T « ?p ?9S^RSM. 
[■Ml o] RSfl9EI(D^a^i^l 

[000 1] 
[0 0 0 2] 

Ltli, DCT (Discrete Cos ineTransform) tSffii£ 
MPEG-2§i?tf|t<M6hT 
l\5 e DCTCDS^IC^IXT. Bfttt 8 B% x 8 mM<D 

CT**L»T-^b*+L*o DCTO)atB*flJfflLTlffl«(i 
#*E«-f**^ tttt**<K< ft* A: 

p ^ Ji x.*c4:£^p^ t Pf -5. 

p v o ftjjtfmu £ o 

[0 0 0 3] t^X^U— VftAfOS^SBlCfc^ 

0-9 8 7 2 2^j&<HM£^LTI*&j&<. Cdtr(ilHl7 
*fflL^T»Wr*o H7 (a) l*±ES:itt(=^H**Lfc 

S6*<0 ? n * £ S*R£»C0>flt j£ * ^ p y 1 mx* 

[0 0 0 4] [HUgJdfcl^T. 7 0 Mtyay^m^-B] 



■»». 7 o 2-ttam:ttK£:mi«jttt-r«vtt«i« 

7 0 3l±*n«8. 7 0 5l*a»*±fflL 7 0 4(*SSL 
>S«§PT?fe* 0 *t=B7 (b) (*tt*Ma>?p^*u 

«sairi^o *feB7 (c) i4tt*««)^p^ 

[0 0 0 5] JUT. ±E0>cfc5fc«J*£*^£ffi*<D? 

p^^s^»*K«a)«nt(=o^Tttwr*o a 
7 o 1 -entts»cD«tttt£*u$ft. 

->3M«§f5 7 0 4l*a»«±»7 0 5-C«***Lfca» 

*<a*i£*u ^p^<7«**fita*i±«fcA(D/<^— > 

*«£fe-T*. CO«±**tfc/<* — >tt*0j|:»7 0 3T? 

wi*icin**j|i«. a»o>/<* ^fc 

XIH7 (b) ©«fe 3 ttS«*fiia>^p^ 

HI 7 (c) flD* 5 y % ^P-^^B 

**<Sjifctt< ft*. 

[o o o 6] 

liffiW^-* l=ftiP4*Lr L^L^fcA. a*K««JT?^ 
P*v^*S*ttfflL-C^*L*l»56-r*o L**L«rt<&, 
-H*»or»tt^*tlft««#lca»3&<f**P*H«/= 

[0007] ±iEtt*o>^p^^ffi^i«*sl«T?i*B« 

■rscfr^p^^asttasroafisfcifrt^co 

U «^«B4:A*B«(D«^«*3&<»*>«:L^»ft-ei* 

*<*3by. ^p^^o>***<*a-t?#3a:i^»*35<fc*o 

[0 0 0 8] *3£BAl£. ±IE<Dcfc3ftHll*»*"r*fc 

•t-juvo a^»**a«: t> ^ p ^ * s^»*3Sjs 

[0 0 0 9] 

Wi*»ftt*fc«(D#a] J:lBCDKH*»ft-r*fc 
(4. £SM>B**#^ ^P!y^»l=^RTa»*<b**L 

at»*»*-r*^p^^ffi^»5S*«i=feL^T. 

ttp2BJ2l±a>n«iii«"r*«rEB*«*(=»LT. * 

^^l»tt^*2«B*«*(DU><;ua)«a)i»Wtt** 



(4) 
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■f & 7 a v 1 ? t . Strf 2 ? a >y * « Jtt ij 

»i=j:oT:?n £«j£*itifc»*. ±ib 

? p -v 2 i£#ro*.|c*r L ^ < ;u 5 £ *\ it * ? p -v $ 

[ooio] £fc s **M©a*iS2irSBS©^P-y^ 
£*R£StfEtt:. £&©IIiJii£fto. 7nvVm~7FSl 

-tro^^^-r-s^p-y^^^^ssicfc 
ux. < <h t 2<iiii±a> n m&m-t&isifmmfe^ 

tttKL. U/h*tM». 1 SftflMnlM-* 

Xmm*fk £ . l!ME»tt*#3IJ|:*f9:** 6© n - i fl 

mem 

tt«»3iJMaiR©«*fll**=i«>Btti:lt«-#-*ltK# 
Si. fl&KJfc«#S©J£8*SS(=aS-3lx-t\ ±fBnfi© 
HSMBittA 1= :? o »/ ^ SfjUDfcfc £ £-f « :? a »/ £ it 
SflSfSt. ffirK^P-y9Slf*iJS^S«=«feor^P 
•y * 9t fftffc « i: « Jg * *tfc»^. ±fB ? P •> ? «»© 
^•lc*fL7^;u^S*Nlt«^p-y^ft|^»^Sis * 

[00 11] **W©ffl^«3lcfEfE(O^P-yj7^fS5 
*A< n - 2 "C, ottflBMJftS#£*ttjR<D**tt*<g 

-comm. * y i*b*i=, ±sb n e ©naHB«rt i=^a 

[0 0 12] #&Bjj©K#E4(=e«©:?P-y/7^f$ 

I*. ±JBnffi<©!F3!S(::fcf L:?*^* £frft«&<D-?fc 

So 

[0 0 13] *«W©tt^5lC5E«©^P-y^^f» 

<b£;h.fcfft<^f it . ^p *j vmomrn- zwm 

L. ^©^^^-rs^P-y^^P^^Strfcav 
T\ «kt,2fiJjUi©nfijlSt-r-515IBIiF*M-f-l= 

»*s*^©n - i«*j|[tsjii^e.**fl[*adi-*--5« 
»jss*^2ssi=^:#)Efii$«ai^-S2s@fii«iai# 

S t H!lIBKJg^»;1S©S^:fI t ftrf B 2 « @ iz * £ fefil 
S©*»$f'J^-r-&^P -y<7^¥iJ^¥-S<t. MfB^P 



fc & o 

[0 0 14] *«^<D»*3S6(CEK0>^P^^S^I» 

[0 0 15] *«B^©W*S7(cfBK<Z)^P^^^I» 
S8»*. »*S6J=IEttO)3fP^^a^»aK«(=*5 

[0 0 16] **W0)B*a8lclEKa)?Py^I^R 
SKKf*. *tt<DH?li£i#o. ^P^^Slc^pJiS^ 

r. 1 1 2fiJsi±o>nflii«-r*«riHHiiR«-*rc 

*««dJ#Si:MrlHI»«*»;ltJt*S35^&(D n - 1 flX 

«t miemtta^iiLttiieiRa) t una 2 » @ 

fefll<ta>Jt(cS-5L>r. ±En«(Dli3IMB«rtlc^p^ 
* « <t SB» r .(cfl « ^ □ ^ * ^#¥iJ^^^ 

[0 0 17] **MOB3Ra9rcIHIE(0^P^^5^» 
*«aii. »*«8fE«E<D^P^^S^|»*3SlB(c*jtA 
r. ^p^^SSa>4#«*t,o-r— ^b^ffl^riJlBW 

(DJtirS^L^T, IJIEnfi^ll^ffiart^^P^^ft* 
[0 0 18] *^S^0»*lI1 0(CfEtE(D^P^^^ 

^S^Sli. M3K4l9Gtt(0^P<y^9^IR£ttK(cfi 

[0 0 1 9 ] 



(5) 
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[oo 2 oi immmm 1 )" a- 1 

sil I p S^KiSSaoWnS:*^ :? a */ ^ 
H-efe^o El 1 irfci^r. 1 o 1 i*A*S*ifc. ~j 

<Z>«»«#(D|6»fli*JB-©B«: t h 1 fcJtKU it$£ 

i 102 itmtmftmtowm^ & ©annea** □ - 2 
x*fe^ii^(c 1 *ai*-r*»a*D«(i*ij5effl. 1 0 3 it 

xfl^ij^^p. 1 o 4 JMajsEffl 1 0 2 0>3pJ3£tt* 

<hMAX|||i]^1 0 3(^flJ^$gm(Dm^m^AN DH) 
□ — /^7-<;U5» (L P F) % 10 6(£AND[fi]£&1 0 

4<Dtb*(ci£i:rS5fHBA^i-^- < t lpfio sotts** 

[00 2 1 ] 1UT(C % ±E<D«fc3lc«l^*+Lf=^P^^ 
S^»*S6«0)«i<trcoixrBI 2 £#H Ltt*<&KWT 
0 2l*:$:#g^<Dg|ffia>fl2® 1 l=cfc*?n^*S*W* 
*««a>»ff*K8H-r*fc»a>BiT?*y. H2 (a) i* 

a. H2 (b) (±^p^^rta>iii*a)Hft»***-r-f 

[002 2] @2 (a) (Dft^(i^P7^©*fi*8l 
*x 8iaj^<b: L*=**:?p + 1H3It£tt8L. 
*«(*^P^^***«L. v ni**3F*iP]<D9oa>Hj 

i^LtU|) 0 C(D|U2T?(4V4 <tV5(7)r B 1IC^P ^>^7 
£fc. 112 (b) fill] 2 (a) (D9 0(Dllj 

*©IW»*«*Lr8Lr8«, ^Wic^g. SIN 
icffli«B«*BioTL*«. ftfc\ t h iim-^im 
t?. t h 2i±jRz:a>Hflrefc£o 
[0023] A^^^ifc. ^p^$*=^prat» 
^^**LfcR««»fi»»*»*a»nn o 1 ica*<* 

*l£ 0 M«S5MRWn* ioitlivi-v9 *-C0>« 
#a>P»*»©*ft»«*fca)*5a)*-a>B« t h 1 
8U thi a>**<*#tt»d«= 1 **auo«-r«o x 

IMHajSffln 0 2CA4o Sa*D**iJ5e«P1 0 2TM*-t 

iH*aiD«js»3&<7 r*&^«^ic. *"j5eest it 1 * 
di^-r^o 02 (b) iz^^oizmmtum^ 

fey. ^p^ww^^s^l> *fc»a*D 

p^^a#A<#«EuaL^ct*^-r. -e-<D<fe<&«#r*:? 

ft-fo 

[00 24] *fc. A***lfc. ^P^^SfC^RiaJ» 
#<b4*Lfcttftft#l*MAXfltfl3S 1 0 3(cA:*j£*i 
-60 MAXttflffil 0 3-CI4UIHV T-V9*-ca>»« 



2jaT<D*^lc¥"JSiaS£ LT1 £ffl;&?-& 0 C^xligl 
2 (b) |c^ir«kdl=«*IME»««ft*i:*l5eLfc«Br 
t?c(D*^:fflA<ar:a)H(e t h 2j£iT<Di&£-£^LTU 
£ Q ift««»ic*3^rp«-r ?p 

*-r»flE»*5cIB«(c»LT/h*<. B-^r^iit t h 2 

tttKt-4ciT?^p^^*#i2ina>KJia»»a)fl5e 

[0 0 2 5] ^(cR«*Dlt*IJ5S»1 0 2(0*0 5&BS£M 
AXflflSl O3 0)!NftttjK£:£AND|n|Bl 04t8 

£i&6o l p f 1 o 5(*ffifEift««#fl)ffi)aaftap»*tti 

**-fr*o A N D 1 0 4^t>(Dffl*fCJSCT»«S 1 0 

t?r*frlH-?p^^ss»icfc^ift««^-(iL p f loss 
lir^b, *f=^p^^«#*<»tiMft#-er*^(0** 
m^^+t^cir-e^p^^^^^-r^c^^tii* 

o 

[00 2 6] C0).fc5l=* *SUfeO)fl^lB 1 It & Z> Z? P ^ 

**0>*«t*«»JL. :7P^«IW*S£fl*J*3fcfc 
B#. »IE^P^^**lc»L7Y;U**3&Mt«cfc3(=L 

tare* ^p^^ajMt«36«a6*irc<i:L\««8tm= 

^ P ? ^ »(=5F RTa»#ft * *xfzR*^(l^-A<A^l * *Lfc 
^P^^WJMWHISIIlftfiW-ri^^ySiBKt 

[0 0 2 7] ft 33. **lta>»JBl rtttt88L*^-^«fc 

<Dc<ta<W;i£o *f=, 1 H*:7p^*8H*x 8® 
mt LTi^&tfzLtit 8 isma>ffiK<DBi*:7p «y$-<?* 

[oo2 8] &tz. *mme>fimi -vitik^facDsm 

H*(c»^4^P^^S^»*la31{coLxrKWL*: 

-r ^iij*(c^t l x t, r« ft ^p ^> ^ i^Rsas^* 
snAi$ia)S^i»±a9a> <t* * & ££fc lt t ^p ^ 

[0 0 2 9] (Hfi6(D^S 2)03 tt*»M<©HSfi0>JK 

12(^4^^ 81 A £ »f ^ p ^ <7 

H"ca&« 0 H3(cj3i^r. 3oir*A***Lfc. ^p^ 
o>«»«»(o*6»«*ai*^*i«»fi»a*». 302 

(*l»}*S»;1tS[fflJ3 01^6©n- 1 fi^/ISWJSStZ)* 
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3 o ^frz>0>n-^momW.O2&3lz*:£t t i:m£ihJl 

-r4 2»B(C**3EcflS«diffl % 3 0 3(iS^fI^tBa5 3 
0 2t 2#BC:;*:#ftflSttfcti3 0 4 0)fcfc2]c7)tt£j£tijL 

^JttttBW. 3 0 5. 3 0 6. 3 0 7 (*ffi|Blft<ft«^a> 

y»<»-* 

:7fJU$ (LPF) . 3 O 8fiJ£=BfcfciifflJ3 O 3<DVW9 
X-m^iZfcCXm—OL- P F 3 0 5C0i±i^l<tll — 0>L P 
F 3 0 6 &J]tm = (D L P F 3 O 7 ft* t ^tfiftfEEft^ 

[0030] ±Bo*ai=«i***Lfc^p^^a^»aB 

fc«fc««#r*«»«»fll*»3 O 1 {cA*£*i£o Kg 
3 0 2£ 2«g(cA#ttttttUffi3 O^fC-t+L-^+tA* 

£ Q *(c«*(BSSfcii«3 o 2<fc 2#B(c*#3feffiaai» 

3 0 4C0tli^(ii±^ttJaJ3 0 3(CA^I^tL^o JtfettiW 
3 0 3m BJffi«*tti: 2»Blc**ftfli^Jt«L. 

[003 1 ] c*iliEl4(c^-r < fc5(cib^^^ii^(c 

r*«J!W*ya<UTi**£«5eu ^p^^»*»* 

iCir-e^P-y^lRijftJRSTIf*, *(cJR-(DLPF 
3 0 5. CD L P F 3 O 6 . L P F 3 O 7 

W*iHtt(D*44LPFT?*y, ^P'^SIK»»S 

[0 0 3 2] J±*£ftS[53 0 3^6tt***Lfc«3eia*f* 
;g^3§3 o 8[:A^]^fk *»J^»S»(ci6i:rSS— a>L P 

F 3 0 5. W> — (D L P F 3 0 6. ffHcD L P F 3 O 7. 
[003 3] C^cfc^lC *HJ60)^JB2(Ccfc-S^P»> 

2#S;fc*ft«**WiU tO)2o0 

*<Djtr=atcJLxT. ^p^^a*3b<a54tsitt«izfl3e 

ttfcj;y^p^{72^s[»*-r*«fc5(cLfca>-c?. ^p 
* $ ttiitttijtt* £ft»-r * * ^ y t l ft p 

^^«^»5fe3b<RBW(cfrfe*i*fc»SElfc<D»tt i X(D 

2 <■« y m tl i c cfc s a<m y . aaa*»A^L^ 

«S-r««BrT7*.^P^^*JM»*36<ai*. 

[0 0 3 4] ftfc. *Sllifc©fl2fS 2^1*300) L P F£ 
C^Ii^JcjSCTL P F<&gfc£;*tf>TfcJ; 

l>o *fc. *»Jfia>»«2-t?fi7k¥*iPia)il«'r*Bi* 



«wa>^p«y^ffi^»*i*«tt. sfi*i6]<Dsa-r<5m 
*(=»LrtH«ft^p^^3i^»3Kja»*<fc«. ft 

*ja*i±st>&ftu^ -rft*>*^p^^s^i»*aa!Rtt 
aaaiomi^iCcfc^ftiNo 

[0035] (SU6(DJ^fS 3 ) m 5 tt**w<DSIJfea>^ 

jg3(Ccfc^>^p^^ ^i»*aKa)i«ja * z? p $ 

It'^o HI Sd&l^T. 5 0 1 {iA^^^Lfc^P 

«»»»<Di6»ttsai*'r s o 2i* 

0 1 frZ>(Dn - 1 fl(D;H«(D2»Blc;*#ftte£fcii2)-r 

£2§g|::*#ftfii^£ij£P. 5 0 3l*g^{t^ttia5 5 0 
2<Dtti**T~ ^l/Sffl^T««tS»-OLUT, 5 

o 6(*2#gic^:§-ft(teithai5 o 5 (o m * *t~ -?;u 

^ffi^t^t4H-a)LUT. 504(if-(^LUT 
5 0 3 <t|gZ:c7)L U T 5 6 6 (Dft ~h h> J P V O Wt^Z 
a»M(C*lJ^-r^*IJffi*. 507. 508. 509(£ffr 

iBi*^fi-^(DSia^S!aia^s^y^<B-. m 

= <Dn—si*Z? 4 (LPF) . 5 1 0li|lJ^5 0 

4(D«y»;tff^(Cf£i;T®-c7>L p F 5 0 7CDtB* 
|g-tf>L P F 5 0 SCDftjlk. gEO)LPF509 

[0 0 3 6] £IT. Jsl-tOcfc5(C«jad+L/c^P^^^ 

fc. ^p^^«(=^jfi»#ft**Lfctt««*i*«»a 

a>Wft«»;H*tt*l4«*tt*a»5 o 2 fc 2#@(c^: 
£ftfit*£tfcSf5 5 0 5 iC^ft^ftA* £;ftT. **l^*L» 

2»ai=**ftfliA<ata**L«. *(z«*«tttii 

95 0 2 CD fcbi *(£!£—(£> LUT 50 3 A* 1^ 
[003 7] jR-(D L U T 5 O 3 (* A* **L 

^^p*>^»»*<«iL\t2|9j36-r*«*ta*-r*. -*tf* 
a>»*flia>«(=«i:T^p^^*j|i»*»**Kx.*c 
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